For a given multipartite nonlocality inequality and a known quantum state, the measurement operators (such as the A 0 , B 0 , C 0 and A 1 , B 1 , C 1 in the main text) should be properly chosen to achieve the maximal value of the inequality. Table I and  II. 
For a given multipartite nonlocality inequality and a known quantum state, the measurement operators (such as the A 0 , B 0 , C 0 and A 1 , B 1 , C 1 in the main text) should be properly chosen to achieve the maximal value of the inequality. For the Svetlichny and the new inequalities listed in the main text, we use a MATLAB program to numerically calculate the optimal measurement operators.
Rewriting the measurement operators A i (or B i , C i ) (i = 0, 1) with projection operators as: We use the over-complete QST here. The experimental data is obtained by measuring 27 joint measurement settings which consist of all combinations of the three Pauli operators (Z, X, Y) for each qubit. Table III and IV list the raw four-photon coincidence counts recorded in the QST for the |ψ s state and the noisy W state, respectively. In the table, each line corresponds to a joint measurement setting, such as ZZZ, ZYX, etc. For each Pauli operator, there are two possible results: 1 or -1. So, each column in the table corresponds to one of the 8 possible results (such as 111, 1-11, etc.) in one joint measurement setting. 
